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EFFECT OF NITROGEN AND PHOSPHORUS ON SUNFLDWEH
SEED YIELD UNDER RAINFED CONDITIONS. -

I, R, PATILY and C, B, SHAH?

A sedy was.conducted under the All India Co-crdingted Resezrch Project om Diy-
land Agriculiure, Gujarat Agricultural University, Anand Campus Anand during .ﬁ‘!'.-_an';.-a'ﬁﬂ
rabi seasons of 1974-75 with four levels of nitrogen (0, 15, 30, snd 45 kg/ha) snd
four levels of P40; (0,30,60, and 90 kg/ha) to find out optimum dose of N and P,0;

for sunflower under rainfed conditions. The .esulls indicated that

Nitrogen - spplication

upto 30 kg Njha mcreased yield and higher jovels of N did not result iin further increa-
se in yield, on the otherhand it affected yields adversely, Application of au kg ™ par
hectare also appeared to be the economicel level lor sunflower crop, '

In sunflower, the grain can be
considerably increased under rainfed
conditions it suitable agronomic practi-
ces are adopted. Sunflower is a heavy
feeder (Rollier, 1970). Avaiiability
of certain plant nutrients in the soil
affect yield and growth of sunflower
crop. Besides, it also affects its toler-
ance to certain plant diseasas (Saric
et al, 1972). Qil content in the sun-
flower seed is also affected by changes
in the proportion ef Nitrogen, pho-
Lsphmus and K in the soil (Bamdad
1872). Therefore, a study was condu-
gted to determine the optimum requi-
rements of N and Ps:0: for sunflower
variety EC 68414 under rainfed condi-
tions of Gujarat.

MATERIAL AND METHODS
The

. experiment was conducted’

on sandy loam soil The soil had a pH -

of 7.5 and 0.8 per cent urganic matter.
It was low in nitrogen ‘and " high in
phosphorus and potash. The treatme-
nts consisted of 4 levels of - nitrogen
(0. 15, 30 and 45 kg/ha) and 4 levels
of P:0s (0, 30, 60 and 90 kg'ha), The
design of the experiment was R.B.D.
with four rephcatlnns The expetiment
was taken in Kharif and . rabi seasons
of 1974-75 with a net plot size 0f 4 8
X-30m. and 3.6 X 1.25 m respecti-
vely. The seeds were dibbled at a
distance of 60 cm between rows and
20 cm between plants. '

The crop was thinned a fortnight

after sowing keeping one plant per

hill  The N as urea and P20, as single
super phosphate treatments were app-
lied as basal in open furrows at a dis-
tance of 60 cm aplalrt':befdre sowing.
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nE'SUL'Ts'-'AND DISCUSSION

The tntal rainfall of the season
(May to October 1974) 344 5 mm was

recewed in 24 in days and was consi-
derahiy Iass than half of the average
rainfall of 816:mm of the area. How-
ever rainfall useft_:l to the crop was
“ouly 309: 75 mim in 22 days. As the dis-
_trrbutmn of rainfll was not uniform, the
crup was adversely affceted leading to

poor. hawe_st_ dqrmg Kharif season

Data .on seed  vield and other
attnhutes as’ affecte:i I:n,.f levels of
nitrogen and P:0, are presented in
Tables 1 and 2 respectively.

'_Effér:t of Nitrogen :

Seed Yield : The effect of nitrogen
'nn sesd yield was sngmncan. in both
the seasons. There was ‘an increasing
trend in seed vyield Wlth increase in
dose qf nitrogen upto 30 kgha.
‘However.- with further increace in ths
dose of nitrogen there was decline in
‘yield. These results are in conformity
with the  {indings of Singh et al.
(1977) who reported that nitrogen
upto 60kg/ha increased seed vyield of
rainfed sunflower. Applicaticn of nitro-

gen beyond 60 kgtha had no effect -

on yield 1ével. Inthe presntstudy seed
yield was significantly increased with
the application’ of 30 'kg Nlha over
control and 15 kg Niha in both the
Seasons, Nltrngan application at 30
kg/ha gave a response of 6.1 kg and
3.2 kg seed per kg of N in rab/ and
Kharif respectily. Higher response to
nitrogen application in rabf season
may be due to higher proptotion of
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matured seeds obtained as a result
of low atmospheric temperatures and
high insect pollination. Singh (1975)
also reported that insect activity under
hot conditions was very limited and
if this coincides with soil moisture
shortage it inevitably resulted, in poor
seed ' setting. and low oil: content
in the seed. 'In the present study in
rabi season the temperature was  low
(30°C) ‘at the time of seed setting
which resulted in increased number
of good seeds per flower head com-
pared to that in the Kharif season
(Table 2), when the atmospheric tem-
perature was high (33°C), Higher seed
yield with increased levels of nitrogen
upto 30 Kg can be, further attributed
to the  favourable: effect of nitrogen

‘on the diameter of the flower head,

number of filled seed per flower head
and leat area which ultimately contri-

‘buted to the increase in seed yield,

0il content and oil yield: Oil con-

fentis an important gquality attribute
‘of any oil crop.

In‘ the presant study
higher levels of N application signifi-
cantly reduced oil content of sunflowsr
in. both the seasons. These finding
are in confarmity with those of Zubri-
ski and zimmerman (1974). Singh et
al., (1977) also noted that increased
lvels of nitrogen application decreased
oil content insunflower ssed. There was
aprogressive and significant decrease in
oil content in the seed with the applica-
tion of higher levels of N over control.
Bui total oil yirld increased with in-
crease in nitrogen upto 30Kg/ha.
This was due to increase (32.5
seed vield of sunflower as compared

%) in
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to smaller reduction (5.5%) in oil con-
tent of the seed.

Yield Attriputes

Plant height: The effect of differ-
ent levels of nitrogen application on
plant height was significant in rabi
season alone (Table 2).°  Nitrogen
application at 45 « Kg/ha recorded
higest plant height (109:31 ¢m) which
was 5.7 per cent more than control
(103.31cm,

Diamter of flower head: Diameter
of flower head increased significan-
tly with nitrogenapplicationupto 30 Kg/
hiin rabi season, (Table 2). Howevar,
with further increase inthe level of
nitrogen there was no change in the
size of the flowear head. Massey (1971)
observed that nitrogen application

56 Kgl/ha increased head diameter of

sunflower by 2.2 emas compared to
non-treated plots. There wasno fur-

ther increase from additional nitrogen
a-plication.
Number filled seeds per head :

Number of filled seeds per head were
not affectad significantly by levels of
nitrog:n in Kharif season. However,
in rabi season there was significant
increase in number of filled sesds per
nead with the increasing levels of
jitrogen  upto  30Kg per hectare
‘Table 2.) However, further increase in
he nitrogen dose (45 Kg'ha) had an
idverse effect on the number of filled
ieeds per head

sflect of Phosphorus :

Phosphorus had no significant
ffzct on seed vyield and other yield
ttributes in both the seasons, The
rrobable reason for " this may be high
ttial P:0s content of the soil under
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study (1.75 mgfgm soil). Singh et a/.,"
(1977) had also found that P,0:
had little eftect on the SEE!d yleid nf
sunﬂower :

‘From the above discussion it is
evident that appiication ‘of 30 Kg
nitrogen per hectare is effective and
economical and gave the heighest seed
yield of 413 Kg/ha, Howeverthe appli-
cation of nitrogen fertilizer to sunflow-
er crop is more remunerative in rabi
season as compared to Kharif- as repon-
se of one Kg nitrogen was ‘more in
rabi (5.1 Kg seed/Kg of nitrogen) than
in Kharif season (21 Kg seed(Kg of
nitrogen)
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